This epecification sheet i approved for use by the Naval Alr Systemns Command, Department of the Navy,

MILITARY SPECIFICATION SHEET

MIL-W-81381/21A(AS)
5 October 1977

SUPERSEDING
MIL-W-81381/21(AS)

17 March 1977

WIRE, ELECTRIC, FLUORQCARBON/POLYIMIDE INSULATED, LIGHT WEIGHT,
TIN COATED COPPER CONDUCTOR, 600 VOLTS, 150°C,
NOMINAL 5. 8 MIL. WALL

and ia available for use by al! Departments and Agencies of the Department of Defense.

The complete requirements for procuring the wire described hereln shall

consiat of this document ond the issue in effect of Specification MIL-W-81381.
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TABLE 1. Constructicn details.
Conductor Finilshed Wire Insulation Tapes
Stranding Dianmeter Resistance Welght Wrap 1 wrap 2
" P“l" v ;'z': (Number of (inchea) | at 20°C (88° F) 1?[’;‘;::;’ {18/ 1000 f1)
Strands X AWG {ohms/1000 ft} A Tepe |Over- pe |Over-
gage of steands) | ¢ming | (maxy | qmaxy U hinom) 2/ | (max) | Code |iap®) | Code |lap
3/ {(mim 3/ |(min)
MBL361/21-28-+| 2§ 18 x 38 .o18 | .021 41.3 . 030=, (34 1.2 1.3
Mo1381/21-24-* 24 19 x 36 .023 | .o026 26.2 . 004-. 038 1.9 2.0
MA1381/21-22-+| 22 19 x 34 028 | .033 16.2 LAl A8 | 2.9 3.0
MB1381/21-20-*] 20 18 x 32 .037 | . 041 9.88 .04B-.053 | 4.2 4.4
Im81381/21-18-+| 18 19 x 30 048 [ .051 6.2 , 05B~-. 0B3 B.4 8.6 |.1/x/.1] 50 |.1/1/.1] 50
MA1381/21-16-+] 16 10 x 28 .052 | .058 4. 81 . 064-. 069 8.2 B.4
MEL1381/2L-14-*] 14 19 227 .065 | .073 3.06 ., 077-.083 | 12.5 12.8
M81381/21-12-+| 12 3T x 28 084 |.090 2.02 .097-.102 | 204 20.7
ME13BL/21-10-+] 10 37 x 28 106 | . 114 1.26 L120-.125 | 32,0 32.4

1/

Part Number: The asterigks in the part mumber column, Tables [ and 11, shall be replaced by eolor code dculgmi:ou
in accordance with MIL-STD-681, except that oprque dark yeliow as defined in MIL-W-81381 ahbail bo designated Lnjf'.iht‘!
letter "N" ood unplgmented palyimide resin conting shall be deaignated by the letter "C"'. Examples: Size 20, opaque

dark yellow - MB1361/21-20-N; pame with orange stripe - M81381/21-20-N3.

2

Tape Code:

1/1/.1

FEP = Fluorinnted Ethylenc Propylene

(&) dencies changes.
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Nominal values are for information only. Naan:u.l values are oot requirements.

0.1 mil FEP flucrocarbon resin/1 mi! polylmide film/0.1 mil FEP {luorocarbon reain

FSC 6145




MIL-W-81381/21A(AS)

TABLE . Pcrformance detnlls.

Durability Abrasion Resisthce Bend Testing
Test Load <
for Mondrel diameter Test Lead
Resiatance {inches) (-3%) {lbs) (+3%)
P'“:c Color | insul-| Weight lyeigp | Tenalon]  inopay
Number Mark- {atlon | SPPOTtl (1pe)y | L84 |} of tmpey | Life Gyele Cald Wrinkle] 1% Cyete] o\
Ings | Coat. | Brocket {1ba) {min) {Oven L Wrap (Oven &
(grams)y ings bend Bend) .y Test bend Bend
{1bs) teats) L/ | o5 tonta) 1/ | TOS
MB13B1/21-26-* 75 .50 A . 125 1.0 24 . 250 . 250)].125 . 125 .50
MB1381/21-24-+ 75 ) A . 126 1.0 24 . 250 .250}.125 - 128 .50
MB13BL 2L -2 100 [ 1.00 A . 125 1.0 24 . 258 .25D0.125 . 156 i
MB813B81/21-20-+ 100 ] 1.00 A .125 1.0 24 . 250 .250|.125 . 188 LT85
MB812B1/21-18-* 150 | 1.00 A . 125 1.0 24 376 .3751.250 . 25¢ 1. 00
Ma1381/21-16-" 150 {1.90 A . 250 2.0 18 L3756 .376(.250 . 376 1.00
MBL381/21-14-+ 160 | 1.00 B . 2560 2.0 18 .500 .3751.376 -500 2.00
MA138L/21-12-# 150 (1,00 B . 250 2.8 18 . 760 -7501.375 . 760 2.00
M381381/21-10-+ 160 |1.00 B . 250 2.0 18 .150 L760].375 | 1.00 3.00

31/ Also for bend tests afier immerston

WIRE RATINGS AND ADDITIONA L REQUIREMENTS

TEMPERATURE RATING: 150°C (302 F) max conductor temperfiture
VOLTAGE RATING: 600 volta (rms} at gea level
BLOCKING: Oventemperature, 200 :2°C (392 :3.6"F)
COLOR: As speclfied in contract or order Ln accordance with MIL-w-81381
CONDUCTOR STRAND ADHESION: Sires 25 through 14 (Qualification and qurlity conformance requlrement):
Conductors taken from wire in "ns received” condition shall exhibit a count of 13 minlmum when examined for conductor
atrand ndhesion by the procedure deseribed on page 3 of this specification sheet. [n quality conformaace ipspection,
aonductor strapd ndhesion shall be a Group 11 characterlstic, one epeclmen to be examined fram erch sample unit,
Slzes 12 and 10 (Qualification requirement only): Conductors taken from wire

in "08 received” condition, when examined by the gualifying activity, ahall ahow & tond gount of unbonded single strands
nnd metallic-bonded pairs or groups of stramds which ahal]l be not less than 70% of the total number of strands in the
conductor.
FLAMMABILITY: 3 scc {max) after-flamne

3.0 inches {max) flame travel

No flaming of tlasuo paper
HUMIDITY RESISTANCE: 5 megohms-1000 {t, min [nsulntion reslsiance after umidity exposure
IDENTIFICATION OF PRODUCT: Required for sizes 22 aod locger
IDENTIFICATION, STRIPING, OR BANDING DURABILITY: 125 cycles (250 strokes); see Tuble I for test load
IMPULSE DIE LECTRIC TEST: 100% test; impulac voltage as apecified in MIL-W-8138L
INSULATION RESISTANCE: 2600 megohms-1000 ft {min)
LAMINATION SEALING: OQven temperature, 230 ;2°C (446 +3.6°F)
LIFE CYCLE; Oven temperature, 218 ; 2°C (4468 : 3. §* F} for 500 hours (Darkealng of the tin couting of the conductor due
to normal air oxidation shall oot be cause for rejection in thia test. )
MINIMUM WALL THICKNESS: 5.0 mils
POLYIMIDE CURE TEST: Applicable
PROPELLANT RESISTANCE: Tesat not required
RESIN CQATING DURABILITY: 250 cycles (500 strokes); see Table Il for test load
SHRINKAGE: 0.031 inch (max) ot 230 +2°C (446 +3.6°F)
SURFACE RESISTANCE: § megohma-inches (minj, inlitial and fion) readings
THERMAL SHOCK: Oven temperature, 160 .2°C (302 :+3.6*F) Change ln measurement, 0.031 Inch (max)
WET DIELECTRIC TEST: 2500 volts (rms)
WRINKLE TEST: Wo wrinkles shall be visihle in the insulation al 39X magnifictiion {3 diameoters) after bending the wire
ome full turn around the mandre! gpocified in Table . (The wire may be examined on the mandrel or afer removal of
the mandrel leaving the call Intapt. 3 Thia teat shall bo Included in the MIL-W-81381 quallty canformance Inspection as a
Group II characteristic, one specimen to be tested from each sample unit.

Intended use pate:  The wire of this specifleation shect is intended for hoodup applicstions in electronic chassis.
It ia also intended for use (n bundles under a protective jacket for interconnocting applicstions;
e.g., in alrframes.

Caution: Thig wire should not be subjected to phyaical contact with missile propellants.
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@ Examination for Conductor Strond Adhesion (18-atrand Conductor)

The specimen shall be & six inch length of finished wire in initial or "'aa recelved” condition. With an insulation-
atripping tool, initinte a stripping action two inches from one end of the specimen and, without kinking or otherwise
damaging the conductor, move the Insulntion slug endwlse until approximately 3/4 inch of the canductor ia exposacd.
Remove the specimen from the stripping tool and proceed as follows for unidirectional or 'true concentric” lay con-
ductor as applicable,

A. For unidirectional lay-

(ﬂ)

»

{c)

()]

Grip the insulation with the fingers at both cnds of the exposed portion of the conductor and rotate one end
of the specimen 80 08 to untwlst the exposed atrands and make them parallel with the conductor axis. The
use of rubber pnds or aimilar holding aids ia permlitted.

Retain the grip pesition used to untwist the strands and carefully push the cnds of the exposed portion of the
conductor toward each other in the conductor axis, cauaing the atrands to spread apart {n a "bird cage™
effect.

Gently probe unseparated strands with a flne needle or thin blade to determine whether they are fused
together by metallic bonding or simply lying side by side. Metallic-bonded pairs or groups of atrands
which cinnot be Aeparated slong the whole "bird cage” length, without forcing the oeedle or blade botwoen
the atranda, ahnll each be counted as one in step (d).

Count the oumber of unbonded slogle strands plus the number of metalilc-bonded pairs or groups of
strands In the conductor.

B. For "true concentric” lay-

(a}

()
(ch

(e}

(=)

Perform step (a) as for unidirectional lny, but use only the rotatlon needed to untwiat the 12-strand outer
layer.
Perform step (b) aa for unidirectiona] lay, using the pressure needed to "'bird coge’* the outer layer.

{d) Om the "bird caged” outer layer, perform steps (c) and (d) as for unidirecticonl lay.

Using n suitable tool, anip through ench unhonded single strand and ench bonded palr or group of strands
of the outer layer approximsately in the center of the "bird cage” and fold the snipped ends back toward
the reapective ends of the apecimen. Do not cut the 7-strand core of the conductor,

Hepeat steps (), {B), (), and {d) with Lhe 7-strand core.
Add the count of unbonded single strands and bomded pairs or groups of strands Ln the core to the count

previously derived from the outer layer. This total is the count applicable to the entire 18-strund con-
ductor.

C. Interpretation of results-For a 19-strand conductor, whether unidirectional or "true concentric' lay, the

count of unbonded single stranda plus the count of metallic-bonded pairs or groups of strands in the conductor
shali be not leas than the minimum total count specifled in the npplicable specificotion or specification sheet.

Preparing activity:
Navy - AS
(Project No. G145-N2B1)
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides thiz form for use in
submitting comments and suggestions for improvements. All users of military standsrdization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 6, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the

nrahlamas Entsr in hlack £ any ramarka nat related to a8 snacifie narsaranh Af tha Adasuimant

A anams mar iy damEwhe WY @ SpULILIL pRallgeiipres Ui miw LOLLRUNL, il tnlRa

jrigelatiger-N aa: Al ea O

If hloalk 7

im fillad ~cd am
is :uTd OuL, an

acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts, Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s} or to amend contractual requirements.
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